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Ccmpcsrta aiasicmeric material and procass for making the same. 



© A memoc of prccucing 3 composite elastic ma- 
tenai ecmc.tses sretcr.ing an elastic wee to elon- 
gate :t, for example, elongating a nenweven wee of 
meittlcwn aiastcmeric 5 bars, and bending tie eicn- 
gated wee :c at least one gatheracle wee, sucr. as a 
scunccndec pciyester fiber matenal. under oenci- 
oens whicn soften at ieast a porben of :he elastic 
web to form fie bended composite wee of elastic 
material. The cemccsita material is relaxed imme- 
diately after the bending to orevent the siastic web 
from losing its ability to contract from the siretcr.ee 
dimensions whicn it assumed dunng the bonding 
jsjstsp. Such immediate relaxation cf the composite 
a^ material after :he bonding stec results in the 9iasbc 
wee retaining its acuity to contract so that, upon 
p!j termination cf Tie elongating fcrcs. the siastic wee 
O cone-acts :c form gathers in tie ^atherarie web. The 
^bending may be effectuated by pattern emecssirg 
^ cveriajc elastic anc gatheracle wees wits at loar. 
CSpcnicns cf tie elastic web heated to at least its 
softening remperan^e. The resultant cemccsite elas- 
tic: material ccmcrises a ceneren: 9iascc wee wnjcn 
fi;»s bonded :c at ieast one ccnerent gatherarle wee 
wnereey T.e gair.erable web is extensibie and ren- 
traco'bie with 5ie eiasic web uccn strstomng anc 



relaxing cf T*e composite material. 
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COMPOSITE HLASTCMEHIC UATEnlAL AND PHCCSS rCR MAKING THE SAME 



BACKGROUND OF THE INVENTION 
Feid cf the Invention 

The present invenricn is ccncamec with an 
eiasrc:zed materiai. a memcd of maxing the same 
and arccies mace therefrom. Mere parrcuiany, the 
Invenricn is concerned with a composite 
r.ateriai rcnr.cn sing at least me eiastic wee. 
sucn as a renweven web of eiasremeric fibers, 
bended to cne cr mere wees of gatheracie ma- 
terial, sucn as one or more wees cf a ncriwoven, 
ncn-2 iaccc material. 



Descriptor! cf the =eiared .Arc 

Comccsite fabrics comprising at ieas: me .ay 
er cf nenweven textile faerie mecr.anicaily 
tc an eiascc :ayer are known. Fcr examcte. 
Patem V*6,:3S cisereses rexcle 
ais cemcrising an inner layer -d 
sucr. as a pciyurethane foam cf a 
atcut 0.025 incnes. needle pur.cr.ee at 2 
cf Iccabcr.s to a nenweven texbie fabric layer 
cuneced sueerccsed 



'J.S. 



i within the eiascc limits -cf the 

streter. the nenweven farr.c 
cuncned thereto. When the 
is allowed to reiax and return tc subsrarrcaiiy 
its ccnciricri ener tc being 3C3tcr.ee. the r.cr.wcven 
facne layer is stared to exnibit increased euik cy 
virtue cf the relaxation cf rts permarerirJy srstcr.ee 
fibers. 

U.S. Patent -1.209.5=3 eisiceses a msmcc cf 
making an eiastic material which lnc:uces cemir.u- 
cusiy renvaremg reiariveiy elastcmeric fibers arc 
eicneataeie but reiariveiy r.cn-eiasric fibers :nrc a 
Terming surface and bending at least seme cf me 
fiber pressings to term a coherent sic-, wrier, is 
subsecuerrtJy mechanically wcrkeo. as by crater - 
inc. xiicwing which it is ailcwec :c reiax. As de- 
scribee cv the patentee at column 3. line :S et 
sec, the eiasric mccuius cf the cicm is rjcsrar.raily 
rec-cec after the stretcning. resulting in the rerma- 
nertly stretched ncn-eiascc nlamer.rs reiaxmg arc 
icccing tc increase the cdk anc rmcrcve the ieei cf 
the tacrs {eciumn 9. lines 9-1- and .-:gure 2). 
Fcrwarcinc c: T.e nlamerrs tc the -crmirg suface : s 



pesibveiv centre iled. wrier, the patsr.ree (eciumn 7. 
iine :S es sec) ecrnrcsts tc the use cf air streams 
to convey the r.bers as usee in meitb:cwing 
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lion. 3cndng cf the ni am errs to form the echerent 
doth may utiQrs embossing patterns or smooth, 
hearse rcil ncs. as set forth at column 9, iine 44 et 
sec. 

US. Patent 2,215.126 dscoses a comocsite 
fabric cemcrising a layer cf an elastic or resilient 
material 2nd an overlaying layer cf fabric, for ex- 
amcie, a woven fabric. The elastic fabric may oe a 
foam or a nyicn woven to impart 
cr the like and. as is disclosed in the 
paragraen briccing cciumns 1 and 2 of the parent, 
an adhesive may be acriied in a predetermined 
pattern to the elastic material which is then 
stretched, anc wniie in a stretcnec cr eicngated 
state, the cveriying far re is corrected therewith 
anc heid in pressure engagement for a time suffi- 
cient tc ensure adhesicn cf the rwc layers. 'A/hen 



the ac:;iec adhesive is cr/, tension cn the bacxing 
matenai is released causing the cveriying non- 
atactic fabric tc gather in the areas outlined by the 



U.S. 
cure :f 2 

ramsc cy 'ami rating 



2.557,737 bis 



the .manufac- 



warring prccucr ai- 
and a cresrretehec 
ociyurerr.are foam material. An achesive is appiiec 
in a fesirec partem as iiiusrratec in the drawings 
anc r.e caeer is laminated to either side of he 
presrretcr.ee cciyurethare foam materiai. Tne pa- 
cer avers may be wetted to reouce their resis- 
^r.ce tc being ccmcressed by rerraee'en of the 
presrretcr.ee pciyurerhane foam after laminar cn cf 
the pacer layers theretc. thereby providing a crep- 
ec rffeet as Iiiusrratec in figures 0 anc ± of he 



U.S. 



ciscic 



2.357,512 cencsms a metre a of. 

materials and 

'tra: a reticuiated. Mbrcus web termed cf 
an eiasremeric matenal such as ^cter t including 
buraciene-ST.Tene cccciymers. may be -Jtiiicec as 
the eiastc ply cf a ccmccsite material, as dis- 
: at eciumn 3, lines *.S-24. At column 5, lines 
the patent c:sc:cses. with reference to Fig- 
ure 7 cf Tie crawincs. that a reiaxec sh 
p-iy r.ay nave a fibrous web cf eiastemi 
cf srr.ailer area than the sheet matenai sretcr.ee so 
tc ccrrc— it .n area to the area cf rr.e sreet 



materiai arc the piles bcrcec together at scaced 
ccir.rs cr areas. Upon ailcwir.g the fibrous 
eiasremeric cry tc relax, the ccmccsite jcey is 
srarec tc assume the — ccture snewn. in .-gure 7, 
wnicr is cescribec at eciumn 5. line \5 et sec as 
sncwing i Tcrcus wee -cf eiasremeric material 50 
bcrcec" at acacsd areas cr lines 55 tc a cly 55 cf a 
erecec cr ccmjca-ec flexible 3r.ee i matenai. wnicr 
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struceures of me oatsnted invention are naraa 3 
be sartcuiany *ei« 2U.19C for me maniracsir© of 
founcancn garments, earning garments, elastic 
stccxings. anxia erases, certs, garters, gaituses and 
the like. 

U.S. Paten: discicses hycrauficalry 

entangied scuniacec 1 acrcs and a method of max- 
ing mem whicn inci-cea '.see Tie =xamc>e, a ccK 
umn 3} drawing 2 cctencaily eiastcmeric fiber, and 
allowing :t to reiax cetween me craw anc wind-jp 
steps. 



SUMMARY Zr THE INVENTION 



Cther of trie irrverracn provide that trie 

eiastic weo may eomcrise 3 rtonwoveci weo of 
aiasaxnenc fibers, preferably etastorneric micro- 
fibers; sucn as, for axamcie. an ei a s x o r nen'c non- 
5 woven weo of meitetown eiasromenc fibers or an 
ei astom enc ilm. 

Other asoects of the invention include one or 
mora of me following in any ccmoinaticn: me 
eiasromenc fibers. preferaoiy mertblcwn 
iQ etestcmenc fiber-, may be formed from material 
setectec from the group including (I) A-3-A' Otecx 
ccooiymers wnerein A anc A* may be the same or 
different encDiocxs and eecn is a therrncpiasoc 
polymer encDlocx or segment which oc mains a 
styrenic mciety such as polystyrene cr polysxyrene 
hemciegs., and 3 is an eiastcmeric polymer mid- 
biccx or regment e.g.. a midbfeoc selected from 
the grcuo incfuding pciy (etnyiene-bur/iene), 
pciyisccrene and potycutadiene, . with, pciy- 
(ethyiene-curyiene^ being crafarrec and btencs 
of :ne or mere poiyciefins with the A-5-A* ciccx 
cecciymers of (i) wnere 3 is a coiyiethyiene- 
butyiene) TiictJccx: eacn of the A and A* snc- 
bicexs may be 3eiectec mom the grcuo censistmg 
of pciystyrene and eeiystyrene hcrr.oicgs. e.g.. 
pcly(ajcna memytstyrene), and where the 
eiastcmenc nbers are formed from a blenc of :hb 
cr mere ocjycierins wrth an A-5-A 1 oiocx oepciymer 
wnere 3 is a poiytemyiene-cutytene) midbiccx. the 
ooiyoenn -z seiectec from one or mere of poiyetn- 
ytene, pcryprccyier.e, cciycuTene, etnyiene copcy*- 
mers. prccyiene coociymers and butane 
ccceiymers: me aiastcrnenc film and the 
eiastcmenc fibers whicm form the eiastcmeric -cr> 
woven wee. e.g„ me merebiown micronbers, are 
ccmcoseci, of at ieast to percsnt. *cr axamcie at 
least 20 percent, mere soecmcaily at least 30 per- 
cent, e.g.. from accut tO percent to 30 percent by 
weigm. of ne aforesaid A-c-A* ciccx copolymers 
anc greater than 0 percent by weight, e.g.. from 
accut 30 cercarn :o abcut 10 percsnt by weignt. of 
the eoiyciefin: the eiascc web. 9.g., a fibrous elas- 
tic weo. is eoncac to the gamerabie web 3t a 
plurality cf ccacse-acart Jccadcns in a recearirg 
pattam and me gatheraole weo is gathered be- 
tween the 3cncec ! ccatons; the elastic web orafer- 
aciy has a : cw basis weight of from abcut 5 to 
acc-Jt 300. Drereraciy from aocLi 5 :c abcut 2C0. 
grams oer scuare meter (gm/m^. for axamcie, frcm 
aocu: 3 to abect *CO grams .oer square meter, 
artr.cugn :ts oasis weignt can be much nig n en r>e 
gatneracje *eo :s 1 r. on woven, ncn-siasoc materia:, 
prereraeiy zee oomccsec of nbers formed from 
matsna:s seiectec mom me ;rcuc incf-ding ociyes- 
ter Sbers. a.g.. ociyi.emyiene tereormaiare) nbers. 



In accordance wrm the present invention there 
is provicec a mertoc of procudng 1 composite 
eiasdc matenai oomcr.smg at ieast one gatneracle 
wee oencee to at ieast me elastic wee. the merv- 
oc oomensing (a) tensioning an eiasoc wee (wnicn 2c 
may oomonse a f.brcus wee sucr. as a .-onweven 
weo of eiastomenc fibers, e.g.. mer&icwn 
eiastcmeric ibers) to eicng3te (b> bonding the 
elongated eiasoo weo to 3t ieast one gatneracie 
weo -j near concibens ^nion soften a: : east oortens 2s 
of me eiasoc wee :o form a ocnoed oomocsite 
wee: and (c; relaxing me ccmccsrx wee imme- 
diately 3Tt3r me cencing step wnerecy the gatr. ara- 
ble wee is ratr.erec to form me oomccsne eiastc 
matenai. Ct^er asceccs of me invention provide for zo 
maintaining me fibrous eiastc weo in 3 strercned 
coodrccn ounng ocnclng, at an eicngation of at 
least abcut 25 oercsm. oreferaciy accut 25 percent 
» over 500 cercent. for examcie, accut 25 percsnt 
to 550 percent eicngao'en curing me bending. zs 

!n an cm e r asoec: zi me cresant inventicn, me 
metr.oc : nciuces zcr.zlr.q me eicngated elastic weo 
to me garterac:e wee ry ovenaymg me aiastic anc 
gameracie wees ar.c anc:ving .teat anc zrsssurs to 
me ovenaic wees. ; cr examcie. by heating ocnc'ing <o 
sites cn me eiascc wee to a temcerarure of frcm at 
least about S5'C tc accut *.20'C. oreferaciy rem 
at least aocu: TC'C to accut 30 *C. 

In 3czzrczr.ee with me oresent inventicn mere 
is aiso ere video 3n eizsdo ocmccsste material com- ^5 
prising an eiascc weo ben ceo to 3t ieast one 
gamerac:e wee wrier, is extensible and contract bie 
wrm me eiascc web :ccn stretor.ing anC relaxing cf 
the ccmcesrte matenai. me eiascc ccmcesite ma- 
tenai ceing mace cy c metrxc as oescr.bed aocve. 50 

!n acccrcancs wrm anctner ascect of me 
oresent invenben. me eiascc wee is rencee to me 
gam.eracie wee zt 1 cluraiir/ cf scacec-acart !cca- 
bens in 2 receacr.g car. am. and me ;ameracie «ec 
is gamerec oetween r.e con ceo 'ceaaens. 55 
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pciyolerin nfcena. polyamica a»rs. 9~ nvicn 5- 
ben;, ceiluicsic fibers, e-c^ =acn nbers, and mix- 
tures hereof. Aftemativeiy. the gatfieranie web may 
be any suitable woven faerie 

In one asoec: of tne irrverrden. the ccrnpcsiticn 
of the A-S-A* ooiymer used is such that the sum of 
the molecular weight of A with the molecular weight 
of A* is from abcut -4 to 21 percent (from about 14 
to 2S percent wnen 5 is pciy(ethyien9-cur/iene)) of 
the moiecuiar weignt of the A-5-A' block 
copolymer. 

Cther aspects of the invention are describee in 
the eeschpticn of preferred emccdirnencs. 

3R!== CESCr.IFTlCN OF THE DRAWINGS 

Rgure * is a schematic -new in eievaticn 
illustrating one .noes of carrying out Tie method of 
the present invernicn: 

Figure 2 is a schematic pian view with parts 
broken 3way of ore err.cctirment of a oorr.ocsiTe 
eiastie material in accordance with the present in- 
vention, shown in a stretor.ee rendition; and 

Figure 2A is a seczen view sicng line A-A of 
Figure 2. but with me ccmccsite eiasdo materia^ in 
a relaxed condition relative :c its condition in .-:g- 
urB 2. 

GESCF.I— CN CF THE FFEFEHFET EM5CCI- 
MENTS 

Tne composite eiastie materials cf he inven- 
tion generally comprise at 'east one iayer cr web of 
elastic matenai benced :o one cr mors ether layers 
cf gatheraeie catena!, the eiastie web being mair- 
X2ir.ec in a stretor.ed eencrren within its elastic 
range during the "rending steD so that uccn con- 
tracting cr recovering after release cf one stretcn- 
ing. i.e., eicngating, tension force, me !ayer or 
layers :o wnich it is benceti will gather cr pucker. 
The resultant ccmccsite material is its e if elastic, 
any -of its ncn-eiastic iayers being able to .-neve 
with Tie stretching cf the elastic layer by reason of 
the play or give prcviceC by the gathers formed, 
ucon relaxation of me stretched slastic web, in the 
ncn -eiastie layers to whreh me ncr.-siasbc wee cr 
webs are bencec. Composite materials made in 
accordance with me inventicn have shewn remark- 
afciy geed unifc.mniry. hanc. buik, strengtr. and eias- 
tie crecerries. 

A wide variety cf materials may re emeicyeti 
as che eiastie wee. As jsec herein and in the 
ciaims. the terms "eiastie" and 'eiastemeric" have 
their usual croad meanings. However, for rurpeses 
of this invention 'eia^ce* may be conveniently 
defined as foilows. A marshal is eiastie if it is 



stretcr.acie to an efengatien of at least abcut 25 
percent cf its relaxes length, i^- can be stretor.ed 
to at least about one and one-charter times its 
reiaxeo length, anc upon release of the stretrming 
5 fence win recover at ieast aoout 40 percent of the 
elongation. 1.8., win, in the case of 25% elongation, 
contract to an eicngaticn of not mere than about 1 5 
percent. For example, a 100 centimeter length of 
materiai will, under the foregoing definition, be 
fo deemed to be elastic if it can be stretched to a 
length cf at least abcut J 25 cs no meters and if, 
upon release cf the stretching force, it ccmracts. in 
the case cf being streTcnec to 125 cm, to a length 
of not more than about i 1 5 centimeters. Of zz^rsa, 
?s many elastic materials used in the practice cf the 
invention can be stretched to elongations consider- 
ably in excess cf 25 rercsn: of their relaxed length, 
and many, uccn reiease cf the stretching force, will 
recover :c their criginaJ .-eiaxed length or very ciose 
20 thereto. .At least for some purposes cf me present 
invention, elastic marenais which upon reiease of 
the stre toning force recover all or neariy all cf their 
eicngaticn are preferred. Elastic webs suitable for 
•jse in me "nvenrcn ino:uoe com elastic MIms and 
2* nenweven fibrous eiasce wees sucn as. for exam- 
pie, meirbiewn siactomehc hcrcus webs. Sucn fi- 
brous wees usuaily comprise "micrerlbers", which 
term, as -jsec herein anc in 'Tie ciaims, means and 
inotuoss zzers cf a ciameter not greater than about 
co 1GG microns, e.g.. fibers cf from abcut 1 to 30 
microns :n ciameter, such as these wnich may be 
coram ec by me mertbiewing and spunbending r re- 
cesses, in fact, nenweven wees of mertbiewn 
micro fibers constitute a z-reierrec embeciment 
as thereof. As usee herein and in the ciaims, 
"merer :cwn * micrcflbers refer :o small diameter 
fibers, usually cf a ciameter net greater Chan about 
ICQ microns, made cy extruding a mcrten thermo- 
plastic materiai as moiten threaos through a ciurai- 
^ ity of znzzss into a high veiceity gas (e.g.. air) 
stream wnicn entrains me exruded threads at meir 
coin; rf emeroence from the orifices and attenu- 
ates the mreads cf moiten thermoplastic matehai to 
rec^zs me ciameter merecf, the cas stream-beme 
•<5 Mbers men being deocsited uccn a collecting 
screen cr form a ccnersnt web cf ranccmiy c:s- 
perec fibers. Such a process is c'isciesec. ror ex- 
ample, in U.S. P sterr: 3.349.241. ; ssuec November 
IS, "97^ :c F.ooert =. Eurin et ai. me disclosure cf 
sc this catem :s herecy inccrporatec by reierer.ze 
herein. 

Tne ^.'zrz'^s elastic web may also remorse a 
composite materia! in mat it may be romp n sec of 
two rr more :ndiv:duai cchsren: wees cr it may 
£5 oomcrlse cne rr mere webs inoivicuasly comprised 
of a mixture cf elastic anc non-?lascc fibers. .As an 
example cf me 'attar tyce cf elastic wee, reference 
is mace 55 the sfcremer.ccr.ee U.S. Patent 
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4.209.533 in whicn siastcmenc and non- 
etoxnenc fibers are co^ningied to term a sngje 
cohort web of randcmry dispersed Sbers. An- 
other examci of sucn a composite weo wcuJd De 
one made by a tecnnicue such as disdcsed in U.S. 
Pmem 4,1 00.324- issued July 11. a Hichard 
A_ Anderson et ai. and assigned a the assignee of 
mis acQlicatScn. Thai pasnt sisdcses a nonwoven 
material comprised of a mixture of mertblown ther- 
mcciastic and after fibers which are ccmcmed :n 
the gas stream in whicn the meitoiown fibers are 
bcme so that an intimate amangied ce-mingting erf 
thenr.cclasric mettticwn Sbers and other fibers, 
e.g.. wocd puio or stacie Sbers. occurs oricr to 
coilecncn of tne fibers jocn a ccnecong dev.ee to 
form a coherent web of ranccrniy dispersec fibers. 
The disclosure of U.S. Patent 4,100.224 is aiso 
incorporated by reference herein. 
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A useful material for making the a tautomeric 
fibers of the fibrous eiastic weo of the -present 
invention, tar example, for forming meftotown 
atotomene fibers which can be collected to form 
an siastomenc fTbrcus nenwoven weo which can be 
utilized in pracdeng the present invention, are 
□Jock copolymers having the general formula A-S- 
A* where A and A* are each a thermoplastic poly- 
mer endbiocJc which contains a styrenic moiety 
such as a poiy {vinyl arene) and where 3 is an 
elastomeric ooiymer midbiocx such as a conju- 
gated ciene or a lower aikene oolymer. 

As used herein the term "styrenic moiety* 
means a mcnomenc unit represented by the for- 
mula: 
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Preferred materials for forming the eiasremeric 
fibrous nonwoven *ec are ones in which the A and 
A' endbiocks are selected from the grcuo inducing 
pciyrr/rene and pciystyreoe hemciegs 3ucr. as 
pc(y(aipha methyistyrene) and the 3 micbtocx :s 
erther potycutaciene. poiyisccrene or pciy - 
(ethytene-curyiene). Materials of this generai type 
are bisc:csec in U.S. Patents 4.2C2.732. ro H. A. 
Pieniax, ±,222,52+ to Ces Marais ana ^.255.-^5 x 



Jcnes. SimiLar mareriais are discicsed in U.S. Pat- 
ent -i.-^.H.: 22. issueo Novemoer 29, 19&2 to Wil- 
liam L Bunneile wnicn describes A-S-A biock 
cccctymers saving sryrenic endbiocks A and amcr- 
phcus intermediate btocks H. Commercial avail- 
able A-3-A' biccx occclymers having a saturctec cr 
essentially saturatec poiy {etnyiene-cur/iene) mid- 
block z< segment 3 recresented by the fcrmula: 




<5 

. where x, y and n are pcsrtve integers, and 
poiystyrene A and A" ancbtccks recresented by the 
formula: 
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wnicn .Tiay ee the 
A ar.O A', are scmeiimes 
to as 3-*E5-3 (pc;ysT 7 7ene/coiy(emyiene- 
buT/ianei/poiysr/rens) biccx eccoiymers. are avail- 
aria -jncer the trademark XP.A70N G. fcr axamcie, 
KFATCN G 1630, KF-ATCN G 1652 arc KF.ATCN 
GX -6=7 from SheiJ Chemical Com pany / KHA7CN 
rubber materials are reserved in derail :n a num- 
ber of Sheil Chernicai Company pubQcsxcns in- 
ciucing one ce-icnatsd 3C: 19S-E2, 7/33 5M. 
KRA70N G 1650 meter has a weight ratio of 
polystyrene A and A* encblccks to poiy(ethyiene- 
buT.-ene) 3 micriccxs of 23:72; for KFA7CN 3 
1532 ruocer the weight .-ate is 29:71 and rcr 
K.=A7CN -GX 1657 the weignt race is *-:Sc. Fcr 
examcie, with rescect to Tie XRA7CN GX 1S57 the 



sum or trie molecular weigm or A with the mciecu- 
!ar weight of A' is U percsnt of trm mciecuiar 
weignt of the A-c-A' oicck ccDOiyrner. mese block 
cocci ymers are net oeiieved to corner. p;ast:ctrer 
oils although they are eemmerdaiiy avaiiaeie in 
ccmccundec form. The G -650 and G 1552 block 
ecccyimers are avaiiaeie in orjmb form and have a 
scecrfic gravity of 0.S1 and a chore A Hare-ess :f 
75. The GX 1557 oicck eccciymer is avaiiabie in 



form, has a scecmc gravity of 0.S0 and a 
Shore A Hardness of 55. K^ATCN G 
have been found to be satisfactory for 
in essentially pure form at high exclusion 
iures or at !sast about 290 decrees Carrrigrace and 
to be satisfactory for m ei it ic wing at such hign 
and at even lower temperatures if 



blended with pciyciefin msrenais whicn reduce the 
viscosity of the blend as comoared to the viscosity 
of the pure KRATCN G. The A-c-A' biocx 
copolymers may be extruded or otherwise formed 
to pre cues ei astern eric maxenais. camculahy 
and eiastcmeric Tesrs. mere car- 
y, eiastomerfe micro risers -is by mercbicw- 
ing. Tr.e S-EE-S thermcciastic bicex oopciymer 
.marehai crevices a matehai which, even wnen con- 
taining a rsmer high somen: cf pciyciarln marenai, 
crevices sansfaccery eiasdc and strength prcoer- 

Cther afastcmenc resins which may be uiftizsc 
to form the ei astern eric web of the present inven- 
tion are A-c-A' ziccx eccoiymers where A and A* 
are polystyrene endbiccks. as cenneo' aocve, and 
= is a coiyoutaciene midbicox represented by the 
following fcrmuia: 



n is a positive integer. This matehai is 
scmerimes referred to as a 3-5-3 block eccoiymer 
ar.c is avaiiaeie mem Sr.eii Chemical Company 
uncsr me trace cesignaben KRA7CN 3; fcr exam- 
pie KF.ATCN O nCI, KFATCN C ::C2 anc 
KFATCN 3 1"tS. Acccrbing to the Sheil Chemical 
Co me any putiicacens r.cted as eve, KF-A i CN 3 
"tCt rjceer has ^ weicm ratio e: poiysr/rsne A 
anc A' encbiccks to the ceiyectcciene 3 midblook 
of 2t:S9: for KFATCN Z "02 nizzer the weight 
race is 25:72: :cr KF.ATCN 0 ;115 ruocer :t is 
2V.73. For examcie. with resecect to *.e KRATC-N 
D 1 1 15 matehai me sum cf me meiecc:a' weignt :f 
A ^irh the mc:ecu:ar weicnt ef A' is 21 ceresn: :f 
me mciecc;^ weicm of the A-5-A* bicck 



oopciymer. Tnese bicck eccoiymers are 
45 as e ere us pellets, have a scecific gravity cf 0.9- 
and a Shere A Ha'cr.ess of 71 for me D :101 ar.d 
C 11C2 oicck eopciymers and 35 fcr the D ltt5 
bicck eccoiymer. 

Ar.ztr.er S-5-3 bicck eccoiymer matehai is 
50 commerciaiiy avail acie uncer the trace cesicraticn 
. Soiprece -13 .rem me Fhiiiics Fetrcieum Com- 
pany. 

Yet orter ' eiastcmer.c res:r.s which may be 
uoiieed :o form the eiastomeho wee cf the present 
« invention are A-5-A' bicck eccoiymers where A 
and A* are pciysr/rene =ncbiecks, as denned 
abeve. anc 3 is a eclyiscorene rr^czlczk where the 
midbieek is recresented by me formula: 
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. where n is a positive integer. These ciccx 
ccccryrners are scmetrr.es referrec to as S~3 
hiccx cccciymere arc are aisc available mom the 
Sheii Chemicsi Ccrr.cany under trie race cesigna- 
Sen XFA7CN 2. : or exarr.cie. KFATCN D 1107. 
KPATCN 3 nr.. KEATCN D 1V.2 anC XRATCN 
D :r,7. 7ne XKATGN - HOT. 3 mi. 3 1»2 and 
D ciccx eecciymers have resoecrve weignt 

rates of pcivstyrene A and A' encCJocxs to. the 3 
micbiocx of 14:26 (D 11C7); 21:73 (Oil 11): 14:36 - 
(D 11125 and 17:S2 (Dm 7). For example, with 
resoect to the Kratcn D 1^7 Jie sum of the 
mcweaar weignt of A with Tie mciecuiar weignt cf 
A' is :7 oercem cf the mciecuiar weignt of A-3-A' 
btocx ccociyner. The 0 1*111 grace is avaiiacie as 
a xayjs peilet laving a srx>crnc graviry of 0.33 
and 3 Shcrs A Hzrzr.ess of 52. The D r 07. D 
1112 anc D 1117 olecx eecciymers are avaiiacie 
as peiiets itavmg zzec:f.c gravities cf 0J2 anc 
Shore A Harems cf 37 for 0 1107. *> for D 1112 
anc 22 rot D 1117. 3eneraiiy. the mermc- 
pii^c bicck eecciymers are easier to jaencote into 
fiber- anc micronbers than the 3—3 anc 3-5-3 
tyc« anc. accercir.giy, are preferrec. 

Cr.er axemciar/ aiastcmenc maxenais for use 
in formation cf fibrous nerrweven eiastic wees cr 
Aims in me pracrce cf the invention inciuce polyes- 
ter wastomeric materials such as. for axamcie. 
mose avaiiseie -jncer me race oesgnaticn Hytrsi 
frcm £. !. CuPcr.: ZeNemcurs & Co.. cciyurertane 
eussremeric materials sucr as. for 3x2mpie. those 
avaiiacie uncer the trscemarx E3TANE from H. = 
Gcccricr i Co. anc pesyamice eiastcmenc matari- 
ais rucr as. for exarr.cje. these avaiiacie uncer Tie 
trscerr.arx PE5AX mom the P.ilsar. Company. Gen- 
erally, any suitacie -eiastc.menc f.ber 'ermine resins 
cr oiencs containing the same may oe usiioed rcr 
the nenweven *ecs of aiastcmenc ncers cf me 
inverrccn arc any surcacje eiastcrr.eric cim forming 
rwns cr Cier.cs containing the same may ce uti- 
licec ; cr the eiastcmerc films cf me invention. 

The eiastomeric fiber or fiirr. forming resin 
usee the ■nverrticn may assarrdaiiy consist cf an 
eiasrorr.enc S-E5-S mermcciastic resin *n:cr. typi- 
caiiy may contain ciasticuters. pigments, arrricx- 
icants anc cmer conventionally ampicyec acci- 
tives. F-jrmer, as oisojssec accve. me S-£B-3 
bkxrx cccoiyrr.ers may ce oiencec wrth ociycierlns. 
e.g.. pciyemyiene ane'er pciyorccyier.e. The 
ocryctenns wr.;cn z jdiioed in o>enc:ng r.e 3-c^-3 
Oiccx zoociymers t.-js: oe one ^n:cr.. wnen cienc- 
ec wir. cie 3-E5-3 ojccx cocciymer anc s^ojeocec 
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tc an acorooriate combinaiicn cf eievated oressure 
anc 3teva*ed tern Denature ccnctc ons is exrru cable 
in clenced form with me bfocx coDO/ymer. In par- 
tictiiaf. preferred coiyoiefin matenais inciude pciy- 
ethy«ne. eclypfopyiene anc poiycutene. incfucing 
emytene cooorymers. prcDyiene coociymens anb 
burene coocrymers. 3lencs cf twe cr mere of me 
poiycierlns may be utilized. A parcc-jlany preferred 
pcry ethyiene may be octajnec from U.S.!. ChemicoJ 
Ccmpany uncer the rade ie^gnaticn Petrcthene 
N*301. (AJso referred to as ?E NaoOl cr NaoOI.) A 
panccoiarry preferrec pciyprc'oyiene may be cd- 
tainec from me Himcnt Corpcraocn uncer me trace 
cesignascn PC-37TJ. Charactensocs of the U.SJ. 
ChemiooJ ocryerhyiene are given beicw in cennec- 
ticn wroi me 3st runs summanrsc in me Tactes. 

Typical onaracronsTjco of the Himcnt rC-573 
ooiycrcoyiene. as cosied oy Himcnt. "aciuce a oen- 
srry cf iocw O.SOO grams per cubic osnomerer 
measurec in accorcance with ASTtM D 7S2 anc a 
mertfew -aie cciained in acccrcanca wfth ASTM 3 
1222. Concrtcn L of accut 25 -crams per ten (1Q) 
minutes. Other characienstico of me PC- 972 are a 
rensue.srengm cf about 4.200 pouncs per scuare 
incn (psi) measurec in acoorcanos wfth ASTM 
C€2£; a ftex rnccuius of acout 122.000 psi mee- 
surec in acccrcancs wrth ASTM D 7S0.3 anc a 
nccxweil rareness. H scaie. cf aocut 33 measured 
in acccrcanca with ASTM 0 TccA. The PC-372 is 
beiievec to .lave a numcer average mciecuiar 
wetgnt [Mnj of accur 40.100, a wagnt average 
mciecuiar wetgnt (Mw) of accu: t72.XO anc 3 Z 
average weigm (Mo; of about 57-t.COO. The cciy- 
cjscersrr/ cf the PC-572 ("vtw/Mn) is arcut --29. 

Werner the aiasbc wee cemenses an aiase'e 
Sim (suco as a ciewn or oast nim) or a fibrous 
eiasbc wee isucr. as. for axampie. a nenweven wee 
of meittiewn .iters, or a ^ec of mertfciown nbers 
containing omer Hirers or paricuiates whicr. tvere 
inccrccrr.ee into 7.e web cuhng .ts formation by. 
fcr axarrcie, ■jtiiicoben of me tsacnings oiscicsed 
in U.S. oatent -i,:c0.22-i, ciscussec acove. cr a 
woven :r <nrtec aiastic ^eo), -t st.cujC r.ave 3ufn- 
dsn: ei arc err/ mb oe oencacie co me gameraoie 
wees :f me ocmccsite srucrurs cf me *nvenbon 
whn •uff.ciert so^engm cc rorrr. a composite ma- 
ten ai nnicr. may be scsicr.ee anc reiaxec to cre- 
vice the cee:rec degree of eiasccrr/. AKr.ccgn 
come cf me ei arte mere matenais. sucn as mcse 
mace from KF-ATCN resins. a r e so mewr, si tscxy, 
mey co .-sc: generojly axr.ion a saosfactoniy .*:ign 
oegree rf acres: en to many matenais. oarccuiarry 
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wnen haid in an elongated ecncfficn wniie oemg 
boncec -3 the cmer web cr webs ex me composite 
matenaL Accordingly, hear or c*er types or eon- 
vermcnai bencing tecrmicues shcuid preferably oe 
uafiase when such maoenals are to be utilized in 
pracrdng the eresent invenricn. ft will ce acpre- 
catec that the' begree of elasddty is one erf As 
imocrtam trnsideraccris in forming aiascc "pes- 
ite razr.es sucr. as chose of the present invemicn. 
carbcuiarry when sucn cempestte materials are to 
be utilise in garments which are assignee to con- 
form to ois occy of Tie wearer. For example, in tie 
manufacture of - disccsabie erasers a degree of 
elasticity of 0:9 fabnc will assist in oenferming it to 
the occy contours of trie wearer, runner. It is often 
cesirec that the composite maariai sncuid-have a 
soft hand and feel so it is therefore desiracie in 
scrr.e eases ma: the bending of the elastic web to 
the other wee or webs 'of laminate oe done 
without the prevision of an achesive wnicr. wcuid 
tend to make me resultant material safT. 

Because the eiasdc web may be bended to a 
ncn-eiastic material, by which is mean: generally 
anv suitable matenai which : acxs the tmaracterls- 
tics of an eiastc as defined above, the -en -elastic 
materiai tends to have a iimicng effect on tie 
decree cf stretcr. anc recovery of the eiasbc wee. 
For examoie. if me afasdc web is acetoned :o an 
elor.cadcn of tCO percent, i.e.. tc :wice its relaxed 
lencrh. and men eencee to a nor. -elastic web sucr, 
as a r.cnwcven cciycierm fiber wee, upon release 
of the stretcr.ir.g force aeden cn me composite 
wee. the nen-eiasde weo tends to prevent the eias- 
zc «ec mem retrace ng fuiiy to its cnginai .engm. 
This ^Sires that tie eiasbc limit of- tie elastic wee 
oe greater man tie cesirec minimum eiasbc limit 

Z. e —rr.ccsrie maienai. . = cr examoie. if it is 
desirec to creeare a ccmccsite matanai stretchacie 
tc ICO percent eicr.cabcn, a 'GO cm :engm z: 
elastic web may be stretcnec to a !engm cr. fcr 
exame:e, 220 cm (t 20 percent elongation) anc 
boncec at scaeed-erart locations :o a 210 cm 
length, of ncn-eiastic maienai. The bended ccmccs- 
ite "elastic materiaJ is men ailcwec to ra<ax anc 
even if t.e elastic wee is cacabie of reccvenng tc 
its chcinai 1C0 cm length, the ncn-eiastic wee 
cer.eec thereto wiil inhibit full recovery and r.e 
ccmccsite may reiax :o a length cf, say, -0 cm. 
Puc/ers cr earners wiil form in me gatherabie web 
be?*een tie bond points. The resurdng 110 cm 
lencm cf ccmccsite materiai is stretcr.acse :c its 
£20 zrr. ' ier.cm to crevice a 1C0 eercertt elcn- 
-atacie ccmccsite materiai. The encinaj iengf. zi 
the non-elastic wee -limits, in this nycetnebcai ax- 
amcie. me snsinarJe eicneadon of tie rcmccsite 
mater.ai because tie r.en-5iasde wee wcu:c act as 



a "osco" to prevent further cr excessive sketching 
cf the aiastis weo under ti effect of strercrting 
• forces whicn are iess than the failure strength of 
the non-elastic g a t h e r ed web. 
5 The elastic web may oe bended to tie gathera- 

bie weo by any suitable means, such as, for exam- 
ple, thermal bonding or ultrasonic welding, wnicn 
will scften at least zzrzcns of 32 leas: -one of the 
wees, usually the elastic web. because the 
io alastemenc materials used for terming the eiasac 
web have a icwer softening point than many of the 
materials cemmcniy employed to form the gathera- 
bie webs. Tnus, effectuating the bonding by acc ly- 
ing hear and pressure to the overiaic eiasdc and 
75 gatherabie webs wiil scften at least peraens of tie 
eiasdc weo by heating these screens (cr the entire 
elastic wee) to at least its softening temperature 
and acoiving sufficient pressure to form a reason- 
ably strong and permanent bend between the re-, 
ro sciidinec scften ec portions of the elastic wee and 
the gatheraeie weo. One difficulty with such bend- 
ing cf fiims or nenweven eiastcmehc wees :s mat 
the lew casis weignt cf such webs rencsrs mem 
susceedbie :o : cs;ng :heir abiiiW rz contract to r.eir 
25 pretensioned. that is prestretohec. cimensicr.s if 
thay are cuciectec, even briefly, to "oeing heated 
while stretcr.ee and ailcwec to :col in the stretoned 
•conciiicn. Such cifficurties should net be encoun- 
tered in ceaiing with heavy basis weight wees such 
zz as eiasdc foam materials usee fcr carpet backing 
and the ike ^nicr. shcuid oe able to suscain such 
heating and ecciing, at least at locaiieec zcrzcr.s or 
cn t.e surface thereof, wniie oeing maintained jn- 
zsr tension fcr at 'east a chef pence cf time 
cs without thereafter losing their abiirr/ to contract to 
t.eir oretensicned, that is prestretohec. oimen- 
siens. However, the elastic fiims and aiastcmerio 
r.cnwcven -*ecs cr eiastcmehc fibers cf t.e present 
invention have axtremeiy low basis weign3 as 
<• ecmcarec tc high basis weight, heavier eiasdc ma- 
tenais. such as poiyurethane fcams, which are con- 
ventionally stretcr.ee and benced to gamerabie 
webs. . = cr example, the lew basis weignt eiastic 
webs cr eiasdc fiims cf the cresent invention may 
*s have a casis weight ranging from about 3 grams 
per scua-e meter to about 2C0 grams per sou a" a 
meter, creferabiy from about 5 crams per square 
meter to about 20G grams per soua-e meter, fcr 
examoie. Tern aocut 5 grams cer scua-e meter to 
so about tCC grams per seua-e meter. Accoroingiy, 
me axreme minnsss. mat is low basis weight, of 
the aiastic r.cnwcven wees whicn may be used in 
certain emccdiments cf the inventicn would apoea r 
to rreciucs subjscting r.em to ^zr. convendcnal 
55 heacr.c anc stre-onir.g teennicues 'ce-czuse such 
mated ais are zSzlec: tc losing oheir abiiir/ to con- 

cooied in 
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ability of m eiasdc weo ao ccrnrac: to its 
preasTsened dimensions wouid mean mat tfte 
SameraDls wees wouid not ce garnered uocn re- 
lease of me tensioning. streteming fcrce on the 
csmocsito wo. Thus, tne crmccsitB weo wouid 
net cesses .con-oestruebve aiasbcty since any sig- 
nificant streaming cf tne ccrrrcsiie web wouid re- 
sort :n 3* catneracie wees being rem- or ruotured. 

.In sorts of this accaren: orociem. a csbnc: 
acvantage cf me present invemicn is the ability :o 
arain me elastic enaractsnstjee :n tne composite 
wee oy bencing a lew basis weight elastic wee x a 
gameraete material, such as a ncn-aiasbc matenai. 
wnicn may be of creater tensiie strange T.an the 
eiesbc web. by imrr.ecistely relaxing tne composite 
after -he bending step. Immeciate relaxation of the 
ccmccrrte anc mus me stestc web after the bond- 
ing stec allows the eiasbc wee to ccntrac: and men 
cecf wnile reiaxec. enaciing it to gather trie 
garheraole weo so that the sempesrta wee pos- 
sesses elastic prccernes without ructunng tne 
gameracie wees because tne -atr.eracie wees are 
acte x extsnc and retract wit* tie atasbc wee as a 
resurt cf tne presence of tne gamers. .As usee 
herein and in tne ciaims. •immediately " relaxing 
tr* aicngarec composite means relaxing i1 before 
the 9 last c weo remains in its eiongatec ecncrs'cn 
for a eeriod c: time such mat it eses rts acrcty to 
recover at ':eaet about -*0 cercsrri of its eicngsccn. 
as oeseribec accve in denning tne term " elastic. ' 
The tensiie strer.gm of tne finished composite wee 
is n rr.cst cases iarceiy cetermtned by tne -jsuaily 
stronger .Tcr>-9tact:c gameraele web wnicn aiso 
serve*, as eesenbed eisewnere herein, as a "stco" 
to :imrt tne begr*e of eiongaccn amnacie oy re 
cerr.ccsrte wee wftncui ruptunng of tne gatr.eracie 
wee. Naturally, tne elastic wee must be suff-centiy 
strong tc enaae it to gamer tne gameraele weo or 
wees tc wnicn it is bencee and. generally, tne 
sifter tne catneracie wee cr wees are. tne stronger 
must be r.e reccvenng 'ores :f tne aizstc wee cr 
wees eonced tnereic. As -sec herein and in tne 
claims, a "gameraeie'' wee is one wnicn can be 
garnered into pleats, ioces cr the :ike by contrac- 
tion of tne elastic weo or wees bcr.cec to St 
AKhcugn lew basis weignt aiarbc wees are pre- 
ferred '.argeiy for economic reasons, earbcuiany fe- 
us* in disccsacie arricies. tne eiaszc wees may 
have basis weignts ecnsiceraeiy higner man 200 
grrv.Tv. for axameie. uc to aecut 750 grr-nv cr 
even r.igner. 

One cr mere elastic wees may be -.est-ccr.cec • 
tc 3 r.e cr —ere catneracie wees, fcr example, ncn- 
eiasbc wees, by tne aeciiceben cf heat and pres- 
sure and this may ee affectuated by passing the 
cveraic eiarcc anc catneracie wees, wrtn r.e aias- 
bc wee oemg n a str3ter.ec. tna: is etcngstsd 
ocnctccn. r.rcugr. T.e nio zi a rencer arrangement. 
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at east one of tie rollers cf tne arrangement oo- 
tionaJly oeing heated to impart tne recuisite ecnr> 
ing temDeratuie to at least tne bond sites of one or 
mere cf tne wees to be bonded. In many cases, 
s tne aiasce wee or wees have softening tempers 
aires wnicn are lower man c^ose of the gaiheracie 
web cr webs tc wnicn me eiasric web(s) are to be 
boncec and. consecuentry. the elastic web(s) may 
be ne cnty weo(s) which are signrncarroy softened 

to in tie bencing ctsp. In other cases, the gaiheracie 
wec(s) may similahy oe softened. .Acccrdingty, the 
elastic wecis), or the gatherable web(s). or bom are 
thus rt eated to accve tne softening temperature of 
the atasoc weo. at »east 3t me bond srtes there- 

J5 berfreen. The heat for the oonding may be acciied 
by the miters cf the bonoer arrangement cr by 
another heat source sucn as a heat source pesi- 
tioned just anead of me bonder arrangemerrt How- 
ever, excellent bending anc an attracrve patcem 

a? anc texture cf me ccmecsitB etastc materiaj is 
acsmed cy »jtiicng cstiem bonding in wnicn the 
overlaid nretcr.ee aiasbe and gamerabie webs are 
passec tire ugh me nie of a bencer arrangement 
ccmchs;ng an anvil rciler and a calender rciler 

25 having a receaong emccssing ps^em formed 
thereon. The anvii roller may be smoctn cr may 
contain a csrtem such as one wnicn is the ccm- 
pwrr.errtar/ negative cf a ocsrove partem on me 
caiencar rciler and cne cr ccm cf the zzi&ncar and 

x arr/il rcjlers .-nay be heated, as mernicnec accve. 
Cne skilled in che art *n'il acoreciate that me tem- 
perature to wrier, me wees, or at 'east the bend 
sires r.ereof. are heated for heat-bonding will be- 
penc net enry cn the temcerarure of the heated 

25 rciWsi cr ctr.er heat source cut on me resicenca 
cme cf r.e wees cn me heated roil(s) or acjacsnt 
the ctr.er neat source, the contact pressure, the 
basis weignts cf me wees and meir soecrfic hears 
and menrnai ccncucbvities. However, . fcr a given 

*o ccmo:natcn cf wees, and in view of the herein 
ccncajr.ee ciscfesure me prccessing ccncibcns 
necessary tc effecrjate saasf actor/ bonding car. ce 
rsaeii'Y :e:ermined by cne of skill in tne an. 

As to me bencing pressure utilized in cases 

<5 wnera che bencing is afecruated oy passing the 
cvenaic ^ecs chrcugn T.e zressure nio cf a eencer 
arrangemerrt having a pair cf 'ells wnicn form tne 
nie. scecif.caccn of me overall zrezz^re leading 
aicng tie -~io coes not. in icsarf, taxe into account 

sc ccmciicscr.g ractcrs sucr. as the effects of c resets 
mil ccnctrjcccn. e.g.. rciler diameters, materials, 
arte emeessmg cattems. if any. cn tne nip wicth 
anc pressure cismbuben mrcugn me nip. Ncneme- 
iess. ere ;xjiied in me an. taking into accoum r.e 

55 eve rail cressurs 'cacing aicng me nip, the mats ri- 
als cf xr.ctructten cf me pressure *o:!s. the cres- 
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sure roil diameters and the geometry of amocssing 
patterns, if any. en the roils, will readily oe acfe a 
accrccnareiy select and vary an etfecbve bcncing 
pressure. 

The gast-.erable w c or wees to which me or* 
mere cf the eiasdc webs are bonded .-nay them- 
selves be elastic or, more usuaily. may emprise 
one cr mere rtcn-eiasdc wees. Generally, elastic 
materiais such as alastic ntreus wees nave a rub- 
ber/ feei and in arpHccdcns where tne feel of tne 
cempesfte material "is cf importance, a non-aiastc 
wee such as a benced carcsc .tcneiasde polyester 
or ncneiashc polypropylene nber web. a spjnbcn- 
dec ncneiasac pciyester cr poiyprceyiene r.cn- 
eiasdc fiber web, noneiasbc csllu:csic ncer wees, 
e.g., cotton fiber wees, poiyamide nber wees, e.g., 
nylon 5-6 wees so id under tie trademark Cerex by 
Monsanto, and zier.zs of two or mere of the fore- 
going may be usliesc. Tne procucben of spunccn-* 
ced nenweven webs is lUustrated In U.S. Patent 
4.2^.552. issued Juiy 20. 19S2 to David W. Accel 
et ai, tie disc:csure of wr.icn is inccrccratec by 
reference herein. Generally, in the spunccncr.g 
crceess a thermcc:asbc matenai is extruced 
thrcuer. 3. scinnerette and ecucben brawn into fila- 
ments re form a ccnerent web of rancemry eeccs- 
ried niarr.errts cn a ccilecdr.g zr forming surracs. 
Generally, woven and r.cnwcven wees of any tex- 
tiie or other material suitaele for the purccse may 
be used. However, relatively inexpensive and at- 



tracdve composite fabrics with good hand and feei 
ane -with geed stretehab'iity and recover/ or.ar- 
acteristcs have been steamed by bending to one or 
both sides of an 3iasbc web (such as a fibrous 
eiasdc wee) a bendec carced polyester wee. a 



spur.ccnced poiyprceyiene fiber wee. arc sing: e 
ane muic'-iaver combinations hereof. Sansfa^.cr/ 
results have been attained oy par.em bencing me 
wees together under heat and pressure to ore vice 
a oemcesite maiahai with axes ii em ccntrcilaeie 
oharacteristcs and uniform ane artrac- 



deferring new to Fgure 1 of the 
mere is schemadcaiiy illustrated a ecntnucus 
ufaoTuring process for heat-bonding 
wees, wnich may be r.cn-eiasdc webs, tc 
the -wc —rcsite sices or a str 




An eiasbs wee wr.ion may ocmpnse a fibrous non- 
wcven eiastio wee cr eiasdc *»m - is unwound from 
a sueeiy roil 2 of such fibrous eiasdc matenai and. 
traveling in the birecden incicaseb by r.e arrows 

througn the nip 5 



rcil amsr.eemer.- z. oomensed z: 
3. in tne reverse- 3 cam incicare 
d:r 



by the roiaoon 
tacked rollers 5 
arte S. Form S ro:l arrangement 5. web - passes 
into the pressure rip of a bencer roi! amargamem 
9. when is oomonsed z: a pattemec oaienoer roller 



10 and a smooth anvil rciler "2. A first gain enable 
web 16 is unwound frcm a sueeiy roil 1 4 and a 
second gatneracle weo 20 is unrolled from a suo- 
pry roll IS. =rst web 16 and secend web 20 travel 

5 in the direction indicated by the arrows associated 
therewith as sucpty roils 1* and 18 meats in t\b 
crrecdons indicated by the rescecdve arrows asso- 
caffic therewith. rTcrcus elastic web is stretched 
to a desired percent eic neas en between S noil 

to arrangement 5 and the pressure nip of bender roll 
arrangement 3. 3y virtue of the fact that the pen'eh- 
erai iinear seeed of the rollers of S roll 
men: 5 is controlled 3 be less than the 
linear speed of the rollers of beneer rcil arrange- 

75 men: 3, web - is therefore stretor.ee to a selected 
ceroent slcngatcn merecf ane maintained in such 
elongated oondrocn during heat-bending of the 
wees 16 ane 20 to the wee * in bender rcil 
arrangement 2. 

20- Cne or bom cf patterned calendar roller 10 and 
smccm anvil rciler 12 may be heared and the 
pressure between these two rollers may oe ad-- 
justec by vveil-^nown means to provice the oesired 
temoereture and bending oressurs _ to bond the 
25 wees 1 6 and 20 to the wee - ane form a oemces- 
ite eisstc matenai 22. 

Ccmocsite eiastio" matenai 22.. uccn emerging 
from the oressura nip of beneer rcil arrangement 3, 
paeses to a holding box 2- wnerein it is maintained 
20 in 1 .-eiaxec, unstreter.ee send; ton 'or a length zi 
time sumoien: for fibrous eiasdc web - 00 occl 
sumcisnry to avoid its oeciing while :t :s n a 
and thereby losing ail zr a 
s recorder, of its ability to contract 
as from the otretoned dimensions whicn it had as- 
sumes curing bending. It has been found that 
eiasdc wees, in parocuiar :ow basis weight 
wees such as nenweven rlbreus eiasd 
lose 'heir seiiiry to oontraot to cr return tc their 
<o criginai unstretched bimensions if they are main- 
tained under tension at or above their screening 
temoererure for any significant length of bme. A 
bnef recover/ period in a relaxed, untensicned 
conciticn immediareiy after beneing has been 
*s found to be essential to aiiow the 'cw basis weight 
eiasdc wee to contract and gather the gameraoie 
wees zz mat the screed web attains its eiasdc:?/. 
After s zr.ei untensicnec recovery perice cf. for 
sxsmoie. uo to about 20 seoencs. 2.C.. aecut 2 to 
so 2C seconds, in hoieing box 24, ccmocsite eiasdc 
materia 22 is withcrawn therefrom for winding uo 
on a storage roil, no: snewn. The provision of 
hoidin; sex 2- cr ecuiveient means ailews she 
untensicnec heai-oonbsd ccmocsite eiasdc mare- 
55 rial to staetiioe. that is ceci. whiie it : s in an unten- 
sicnec arrangement. Tnis aitows tr.e eiasdc wee to 
oonract arc cather the satr.erscie web immedi- 
ate;-/ after bonding cf the wees to eaen otr.er. 
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Acciticnaily, thts allows the etascc wet) 23 ccci in a 
ccrnra ctso. that is .Tcrrtertsioned. condition wnkn 
avoics the elastic weo becoming set at the 
aretcn ed dimenscns wnich it tad assumeo dunng 
bcnaing. ;-f mis were to occur me elastic weo would 
be unaole to uunu&cs and gainer tie gameracte 
weo and. acecrcingry. the composite web would 
not possess eiasdesty be cause any significant 
stretching of me ecmocsfte wouid result : n tearing 
of the gatheraoie wees. 

Ccnventcnaj bnve means and other conven- 
tionai devices wrier may be utilized in ceniuncben 
with me accararjs zi Fgure i are weil xnowrs anc. 
for purposes or sianry, have not oeen illustraxec in 
the sen em arc view zi Fgure 1 . 

Seme eiastc wees, such as these mace of 
KRATCN thermxeiasres. e.g.. a nenweven weo zi 
mercolewn XRA7CN rubber rTcers. nave iow scften- 
ing temceracjres anc yet must be heatso suffi.- 
cierrcy a anain leat-bonaing to what may be a 
dissimilar material, seer: 33 a bencee carcec poiy- 
ester wee. For exam c is. KnA7CN G biccic 
cecciymer usee zz> make seme zi the aiarbc ma- 
ter ais of t\e present invent cn softens at aceut 
35 3 C. Successful heai-bcncing of sucn oiss:n;iar 
marenais mav re areairec with a partemec. i.e.. 
emccssing. oaier.cer -oiler in wnich the raised por- 
tions of me carem imccse sufficient heat anc 
pressure uccn me ovedaic gash eraeie wee arc 
stretcned elastic wee such that the Mne nbers zi 
the eiastc weo are scrtenec to the extent ma: mey 
may ee mertec anc, eecencing ucon me temcera- 
ture zi embossing and the compressive emccssing 
force mpesec -pen me wees by the eencer -oiler 
arrangement may be fenced from me areas zi me 
eiarrc wee wnicr, are eemoressed by me raisec 
persons zi me emccssir.g carem, resulting in a 
car: em of fine hctes in me eiase'e wee. ff .-he 
temcerature anc pressure zi amccssing is net sucr: 
that me zee "icies are formed, the elasbc weo will 
usuaily re. as a result zi .ts softening ourmg em- 
bossing, incentec in the area cf emccssing. In 
cases wnere hcies are present in Tie eiasoc wee. 
the pencnenes of me hcies in the eiastc wee 
aocear tc be xrmec cf resoiicifiec cr otnenvise 
ccncer.sec screens of me material of me eiastc 
weo wnich screens acpear m be bencee serte weil 
to me web or wees of gatheracle .material. For 
exsmcie. whm reference rc Figure 2 ar.c 2A mere is 
snewn (scremaecaily anc net necescariiy to sceie. 
inelLcirtg reiauve miexnesses zi me Savers ar.c sice 
cf me emccssec areas or ir.censarcns 2C> a ecm- 
pesite material 22' mace by cassing ever. a.' r. *ecs 
T5*. -i' anc 20' mrcugn me pressure no rerween 
cajer.cer roiier :C and me anvil roller 12. The 
com ccs:: a maieriai 22' is semens ec cf a first 
gcrr.eracie wee " 6' anc a seccne garr.eraeie wee 
20' r.ea-i-ccncec :c rssceccve scccsrie sees zi a 



fibrous 9iast2c weo 4\ The bond sites are scaced- 
acart. resulting in gathers or ptosis '8a and 2Ca - 
(Fgure 2A) oeing formed in wees 18* ana 2D* when 
tne cc*nocsii8 rnawrai 2Z is in a raiaxed cortefcon 
5 as srown in Fgure 2A. Gamers l8a and 20a are 
not snown in Fgure 2 in orcer to be suggestive cf 
the acpearanca of the composite matBnai 22* in its 
stratched cencitzon. FTcncus aiascc web *>* has a 
plurality zi embossed areas 25 formea mere in cof- 
T o responcing m the raised portions of a repeanng 
ciamend amccssing pattam on Tie cajender roller 
10. Tne temoerature and cressure maintained in 
the mp oerween the emccssing calencer .miter to 
anc anvii rciler 12 was such mat me pressure and 
rs temperature imposed by the raised pore on s cf cal- 
encer roller 10 formed incerrabens 30 within fi- 
brous aiastSc web oy softening cr me ring the 
micrcfeers sf me web 4'. The peripheral ecrbens 
23 zi me :ncentai3cns 20 zi me weo iilusmnsc in 
2c Fgure 2A inc:ude a resciicrnee screen of me ma- 
tenai wnich was formerly iccsrtea in Tie incefrred 
area 30 of fibrous elastic wee Pericnerzi ccr- 
ucns 22. uccn .-Bsoiich^caiicn after softening cr 
merting in me zjbzzutq aio of eaiendsr roller -0 
2S anc anvii xiler 12. tend to form a reascnaeiy 
strcng sene «rm me overiaic ;sneracie wees *5* 
anc 20*. in examining aamcies of me ^iasce scm- 
peshe. me incentzriens 30 became visible eniy 
after s©eiir.g away one cf me gatheraeie w©cs t6* 
so z* 20". in several s nuas ens peeiing away of one cr 
mere of me eaxneracie wees reveaied mat -cies 
were mrmec mrcugn the elerdc wee in tie *m- 
besseo areas 26. However, it is ecssibie mat a min 
layer, mat is a highly incerrred area, of ma&r.zi of 
os eiascc web axtsncing within me area of me 
ncies was sriepec away with me satr.eracie weo 
ucen me oeeiing away of me catneraete weo msm 
the aiascc wee. That is. the holes may have been 
formed as 3 result cf the strrccing away steo as 
*c ecccsec to me amccssing stec. Parbcuiany with 
heavier oasis weigrrt eiasoc wees, me emccssing 
may resurt ;n a waff e-ike partem in wrier: incsnsa- 
5'cns as seecsed :e ncies are pre sen: in the eiasbc 
wee. 

< A sen es of tests was oin in wnicn sameraeie 

wees of bifferern materiais were heat-eenced :n a 
similar fasr.icn *o a r.c nwoven eiasbc web come ris- 
ing mercbScwn =bers of a blend zi :<F^TCN .'S v .eil 
•Chemicai Com cany) rubber anc coiyethyiene. Tne 

so rsr.s were Z2rr.ec zui on areannus of a r/ee - 
scr.emabcaily jiusratec In Fgure ■ scmcrisir.g a 
bencer i-rancemsm ;ccrresccnc:ng :o 9 .n Fc-re 
1) navir.g a incn {35.5 cm! wice oencing surfcee 
orcvicec oy a .ncmirraj 7 men {17.3 sm) biamerer 

ss smccm souniess steel anvii roller (ccrresconcing *jd 
12 :n Fgure 1) anc a r^cminsi 7 inch (17.3 cm) 
ciameter sesjr.iess steel caier.cer rciler - 
(zzrrzzzcr.c'tr.z, :o tO in Fgure 1) r.avtng merecn a 
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raised ciamcnb embcssing oaxtem ccmcnsed zf 
scuares bcift diagonally aligned and diagonally ori- 
ented relative x the machine birecbcn of the wee. 
The amccssmg pattern is sensed of lanes 
raised O.GS incr. (0.229 err.) accve the rciler case 
surface, each land eeing a scuare having sices 
1/16 of an ich {G.iSS err.) long with the fadng sides 
of adjacent scuares being l/B cf an inch (0.213 
cm) acart as measured perpentiicuiariy tc and be- 
tween adiacent sices. 

The veneer and anvil roilers are indepen- 
dently oii-neaied and there ;s an S rcfl - 
(cerrespencing :c 5 in Figure «) and suiiaele feed 
rctls ;ccrresccnd:ng to 2. 14 and to- in figure •) to 
feed tie wees tc the bencer rci! at controlled 
speecs. When composite elasbc materials were 
made in whicn cniy one side cf tne nbrcus slasdc 
wee was laminated tc a gathenabie web. the supply 
rc(! ccrrespcncing to succiy roll :8 cf Figure 1 was 
eiiminaied sc that tne gatherabie web passed over 
the amccssmg lender rciler 10 and the iTcrcus 
elastic web passed ever the smooth anvii -oiler 12 
as illustrated in the schematic representation cf 
Figure 1. =cth the amccssing calender rciler :C 
and smccth anvii rciler 12 were heatec x the 
temceratures incicatec beicw. Tne net fcrce urging 
anvii rciler 12 and eaiendar xifer 10 tcwarcs aacn 
— sr in the runs ceschbed beicw was abcut 2.^00 
ocuncs '1.542 Kg) plus cr minus abcut ten percsn;. 
which is thus the fcrca acbrg en the everiaid wees 
passing merethrcugr as no .Tip gae~imitr.g devices 
were jtiiicsc. Tne eiascc web widths were 12 
incr.es .'20.5 cm) wiee cetera eicngsncn and variec 
frcm scout 10 1/2 inches (25.7 :rni wide at about 
25 percent eicngabon CS" in the .aeies beicw) re- 
adout " incr.es (17.3 cm) wide at aecut 550 percent 
eicngstcn. 

Tie gatr.eraeie matenais utiliesd in runs "-13 
are summarized in Tabie I Tacie \\ and those 
rc:icwlr,g anew rs iemcersturs cf the anvii and 
esier.cer rcilers. the basis weign: cf the nbrcus 



eiasdc wee udUzsc. the linear sceed cf the webs in 
the resceebve cinches cf the bortcer roil 9 and S 
mil 5 and the ccrtsecuent percent elongation im- 
posed cn the nbrcus elastic web during bonding. In 

5 each case, eiastc merit town fibers comprised a 
bienb cf 30 pans by weignt KRATCN GX 1657 
block ceooyimer and 40 parts by weignt of a 
polyethylene scld under the b"ace designation 
Fstrcthene NaoOl by the U.S.L Chemicai Com- 

ro pany. /Also referred to as ?5 Na601 or Na601.} 
KRATCN -3X 1657 rucber is described in detail 
accve. 

Infcrmancn obtained frcm U.SJ. Chemical 
Comsany states thai the Na501 is a low molecular 

75 - weigh:, low density cciy ethylene for apeiicsben in 
the areas cr hot melt abrasives and ccabngs. U.SJ. 
has also stated thai the NacOl rias the ; oilcwing 
nominal vaiees: {1} a Hrocxneid Viscosity, c.° at 
•150 degrees Candgrace of SSQO and at ISO de- 

20 grees Condgrace cf 32C0 when measured in acccr- 
canca -/ith ASTM D 2225: (2) a density cf 0.SC2 
grams per cubic ear.bmeter wnen measured in 
acccrcance with AS77^1 D 1505; (3) an equivalent 
Met: ir.cax zi 2.0C0 grams per ten minutes wnen 

:s measurec in acccrcar.ee with ASTM Z 1223: -4) = 
ring arc cail softening ccint cf tC2 aegrees Cend- 
grace wr.en measurec "in acscrcsrca with ASTM 
25: ;5i a tensile c: 550 pcuncs per square incr 
wnen "neasured in aeecrdar.ee with ASTtM O 523: - 

zo (5) an siengaccn cf =0 percsr.x when measured in 
aeccrcar.es with ASTM D 522; (7) a meeulus of 
F.ig:d:r/, 7= (45.CCC) zi -3- degrees Centigrade and 
(8) 2 aeneirattcn Hardness, {tenths of mm) at 77 
cecrees Fsnrenheit zi 3.5. 

zs Na£0: pciyethyiene is beiievec tc have a num- 

ber average mcieeuiar weight {Mm cf abcut -.500; 
a ^6! err average mcieeuiar weignt (Mw) cf abcut 
22.400 are a Z average mcieeuiar weignt (Me) cf 
accut 52.200. Tne poiydispersity (Mw/Mnj cf the 

jo NacOl is accut -.57. 
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TA3LZ I 

Ga-herable Weba , - 

Material Basis Weighs 

Runs - — 1 — " — 72 

Themally bended, carded web of 22 ens /yd* 

- c lv (e^ihyl^ne terephthalare) fibers 



4-3 



,5-! 



Multi- layer carded web comprising 70 g^is/m' 

a Layer cf 6G% by weight pcly 

(e-hyler.e terephuhaiare) fibers and 

40% by weigh- polypropylene fibers 

(fluffy side) scnically bended tc a 

.'aver of s-p^rjzended polypropylene 

fibers. ^ 
Spunbcnded pclyprcpylene fi w er 0 -4 co/yd- 

Sounbcndad polypropylene fiber 0 . 7 c z / y c ^ 

Scunbcnded polypropylene fiber 0.4 cz/.yd* 

• -j "^er^ali*' bended f carded veb cf 22 ~Sf ye 

pcly (e-nylene zereph-halata) fibers 

Weo LS * Reecectrve Linear Soeecs of Wees 
30 passing tnrcugn Bonder Hoi! (SVS nci\ {5). feet per 
The following iecencs aepiy x Tastes !L m. IV. V ~ minus 

8088 71 %E - Percsm Scngaricn of Elastic Weo «4) at 

Anvil 712 * Temcersnjre of Anvii teller ;i2). Bending (Rcuncae » nearer, integer* • 

ctegrwa Cemigrace * ^_ ^ ^ ^ , iagrarn ^ 

r ^ rer = -er-er^tura of Caiencer =ciler - Figure 1. oonoer .-oil (9) is scmcriaed or anvi, roller 

ST? ^™ 025 and veneer roller (10). S .-oil (5) is csmsnsao 

(lO^sgreesCanrgrace of** (® and (81 

aw x 3as:s Weigr.: at Szsic Weo (4). grains per 
scuare meter 
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TA3LZ II 





Anvil 


Calender 




Web 




•tun 




710 


5W 


LS 


%Z 


1 


54 


35 - as 


125 


20/10 


100 


2 


54 


"85 - 85 


125 


20/3 


130 


3 


52 


83 


125 


21/7 


200 


4 


52 


35 - 99 


125 


20/10 


100 


c 


— 


95 — 29 


125 


20/3 


150 


5 


* — 


96 * 99 




21/7 


200 


7 


52 


95 r 99 


65 


21/7 


200 


8 


52 


95 - 99 


65 


20/10 


100 


a 


52 


95 ' 


125 • 


20/10 


- ICO 


10 


52 


5 5 




20/3 


130 


11 




96 


125 


21/7 


200 




52 


96 




21/7 


2C0 


12 




85 




21/7 


:cc 


14 


-> «• 


85 


122 


20/10 


100 




52 


85 


". - 


20/3 


7 Z 

i z u 


15 • 




8 5 


I " 1 


21/7 


2 CO 


17 


52 


35 


I " : 


21/7 


2 00 


13 


82 


85 - E3 


55 


21/5 


2 50 



All zi the runs axcept nun 18 acciied :h9 
gatherable web to one side aniy of Tie Sfcrcus 
elastic weo. In Run 18 ttie gatheraole wee was 
appiied to both sides of the abrcus eiastc web. 

The product obtained in Runs 1 through 3 
showed very good elasticity 2nd appearance, the 
gatheracie web side being puckered in a fine, 
reguiar repeating pattern. Tne product of Runs - 
through 5. in which the fluif side cf the multi-layer 
ga:herabie web was bonded to the fibrous alastie 
web showed geed appearance and goco elasticity 
with good bonding strength. The product zrccuzac 
in Run 7 shewed large, irregular puckers and weax 
bending and was generally ceroid 9 red to be -jr.- 
satisfactory. The products cf Runs S and 3 shewed 
gece accearancs and gocd elasticity. The product 
of Run 1C showed some hcies in the elastic ar.d 
the crccL-ct of Run 11 sncwed many holes in the 
eiastic. indicating that the bending temperature 
may have been too high. Run 12 was unsuccessful 



SO 



in that the fibrous wee broke after 



e:ng was 



started anc rather !ow bending strengths were at- 
tained. In Run 13. the eiasbc die not break currnc 
bending but the product beiaminatec. Runs 14 and 
1 5 were more successful, prccucing 2 prccuct with 



good aecearar.ee and elasticity but with peer bend- 
ing strength, the products teneing to deiaminats 
rainer easily. Runs :S and 17 were not successful 
in that the fibrous elastic mareriaJ broke when 
bending was stared. Run 18 was suzzessfui and 
an attractive product with adequate bending 
strength was attained. 

A further series of runs was carried cut in an 
attempt to produce composite elastic marshal hav- 
ing elencatiens of arpreximateiy 25 percent. SO 
percent. 75 percent and 100 percent before failing. 
Failure scours at the "ultimate elongation" of the 
material which is the elongation at which the ma- 
terial tea r s z7 zf.ermse fails, Songatien was test3d 
in an Instrcn testing device. A two inch by five : nch 
rectangle zi the material was cut with the rive inch 
icng sices being substantially parallel to the ma- 
chine direction z: T.e web cf ccmccsite material 
from wnich the sample was rut and the two inch 
sices were eiamced in the jaws of a przzeriy 
calibrated instrcn testing device, it was then at- 
tempted to elongate eacn sample in two stages, 
with ens minute's rest between stages, to elcnca- 
tiens cf 50 percent and then 100 percent, after 
which the samcie was relaxed :c csro eicngaccn. If 
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the mle fails during either of tnese two stages, 
me percent eicngsticn at failure ts She -ultimate, 
el o n gation " If me sampie dd not fafl during either 
of mesa two stages, it was, after being reiaxed to 
zero elongation, men stretched at 10 feet per 5 
minute until it failed, me percent starvation at 
break cm- tear being me "ultimate etangation,* The 
desired or target elongation of 25 percent 50 per- 
cent etc-, of me composite elastic material should 
net be confused with me definition given above of 70 
an elastic material as cne which is in itseif (not me 
composite) caoable of at least 25 percent elonga- 
tion and a stared degree of recovery. The stiffness, 
basis weignt and bending partem of the gatherabie 
web or webs bonded to me elastic wee cr webs 75 
can be controlled in order to affect (reduce) the 



decree of elongation of the composite material. For 
example, com posite materiais of considerably tees 
than 100 p e rc e nt elongation are often desired for 
certain end uses. 

The c o m po si te elastic materials used in Runs 
19-28 were made by utilizing fibrous elastic wees 
of me same KRATON GX 1 657-polyethy iene 
Na60l 80/40 blends as utilized in Runs 1-18 and 
bonding to each side of the fibrous elastic web 
either a 22 grams per square yard poly (ethylene 
terepntnaisaB) bonded carded web material made 
by Carolina rormed Fabrics (Runs 19-24) or a one 
ounce per square yard spunbertded poly (ethylene 
terepntnaiatB) 5ber web sold by E I. DuPont de 
Nemours and Company under me registered trade- 
mark REEMAY (Runs 25 and 28). The results of 
these runs are set forth in Table ill following. 
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Run 


Tl 


-1 »» g 


sw 


Web IS 




1 9 


— 


74 


50 


20/7 


155 


20 


74 


• 1 

i «* 


50 


20/10 


100 


21 


/ «* 


74 


50 


20/12-12 


67 


22 


74 


74 


50 


20/15 


25 


22 


72 


74 


50 


24/15 


50 


24 


74 


76 


50 


24/15 


50 


25 


74 


75 


55 
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The composite elastic material product of Run 
19 was generally satisfactory but seemec to be 
scrnewnat overcencad. me sample of me compos- 
ite material produced showing approximately :00 
percent elongation. Accordingly, me anvil roller 
temperature was reduced somewhat for run 20 
which produced a satisfactory composite materia] 
prcduc: snowing an ultimate elcngarcn of acout 
100 percent. The product obtained in Run 21 
shewed very good uniformity. Run 22 produced 
satisfactory product showing a percent ultimate 
elengatien of 56 percent. Run 23 was carried out 
using three different lots of fibrous elastic web 
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material, me first two lots of which yieiced compos- 
ite elastic maxenai produces naving ultimate elonga- 
tions of 36 percent ana me third lot yielding prod- 
uct snowing an ultimate eicngtion cf 75 percent 

In Run 25, me one ounce per scuare yard 
scunbenced REEMAY poly(ethyrene terepntnaiatB) 
fiber wee was used cn me calender roller side of 
me c .brcus elastic web and a 0.7 cuncs per scuare 
yard basis weigm weo of the same material was 
used cn me smooth, anvil roller sice of me fibrcus 
eiastic wee. Run 25 zrotucsd good fencing and a 
satisfactory composite elastic matsriai product 
wnich was scmewnat stiffer mat mat obtained wrtn 
me Carolina Permed Faorics pory (ethylene tereph- 
maiate) bended carced weo matenai. 
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Run 25 :s a reoe* * Run 2S axcsc: utffafcg 
somawnat higner bonding tempore* a <nd- 
caed. Th REEMAY scunconded ?oiy ^ethylene 
wraMhaiart Steer web .-natBrial bonded very _«fl 
at -» higner' temoeramre. However, a suca mgner 
bonding iemceraares it .-rigm better to •JOu a 
somewnar heavier bass weight Serous aiasac *eo 
although a satisfacsry oorr.pcsits aiasac .tiaenal 
was obtained in this run- 

The necessity of allowing tie composite w*o a 
reiax immeciateiy after bonding was demcnsnM 
by ccmcarative test Suns 27 anc 28, »n wran 
similar conditions were maintained except tor :ms- 
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sicn of Tie reiaxaticn steo in Hun 27. Far tiese 
runs, a 22 grams per scuare yard thermairy bon- 
ded pory (etftyiene terapnthaiaiB) fiber nonwoven 
web was bended to each sice of a nonwoven 
flbrcus web of fibers of Tie same KRAi «3X 
lS57-coiyethyiene Na601 50/^0 blend as was un- 
ited In Runs 1-1 8 and 19-25, having a basis 
weight as shown in Table !V. which sets form Tie 
clsta for Runs 27 and 2S. 
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See legends -receding Taele II 

In nun 27. the bended composite matenai was 
maintained under snsicn attar the bencing stec cy 
winding it direcdy onto a stcrage roll as T.e com- 
posite material emerged from tie scncarjtils. 
withcut allowing it tc reiax. With rescect tc =:gura 
1, mis 37?ecrveiy invcrved reciacmg folding cox 24 
with a driven take-jp roil. ; ne resultant ^mccsne 
web had substantially no ^cn-restrucrve aizst-if 
•because its elastic web component, as a result 
the fact that the aiastic wee was heic in an aicn- 
ga-ec. tensicnec eer.dfiicn while it cccied after 
bending, had lest its ability :o contract and :nus 
term earners in She gatherabie webs. 5y ncn-;e- 
srucove elasticity is it meant that the ccmccsite 
ccuid be stretcr.ed and ailcwed to contract without 
rucrjring the gaiherabie wees. Accordingly, it 
shcuid be noted that tie aiastic web. upen removal 
of the gatherabia webs therefrom, still possessed 
elastic:?/ in that rt could ce stretched and *cuid 
contract to tie cimensicrs which it had assurr.se 



durinc bencing, but wcuic net contract back to its 
original presenting jnstretched bimer.sicns. >s a 
result or this, the composite web did net pessess 
nondestructive elasticity because the gameracie 
wees wcuic not have been ruptured or torn in orcsr 
to stretcn me composite beyond tie dimensions it 
pessassec curing bonding. Accocingiy. me com- 
posite web zz'Jc net be eicngated- wrthcut marine 
cf me cameraeic webs and thus tie 
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webs res:s:ed such eicngaben. Because the eiasbc 
wee -.as lost its ability to coniract and form gathers 
in tie gatherabie webs, tie composite wee nad a 
smoom, ncngamered appearance. Hun 25 was 
similar to nun 27 except mat the composite was 
ailcwec to run freeiy off t.e bender mils and tie 
eiasbc wee contracted, forming gathers in the ncn- 
eiastio web and providing an attractive, elastic 
composite web. 

A further series of runs was conducted in which 
elastic webs of meitbiewn KP.A7CN GX 1637-pciy- 
ethyiene NaSOl fibers of the same 50/^0 blend as 
utilised in =uns t-io were bended on each of their 
epeosite sides x a poly (ethylene terephthaiate) 
powder bended •rarcec wee of a basis weight of 14 
grams per scuare yard, scid by Carolina Formed 
Facnos under t.e trademark CAnElLE. \ine bend- 
ing powder used in tie GAFELLS fabric is acid by 
Eastman Chemical deducts Inc. as FA 252 ooiyes- 
ter powder). 7ne fibrous eiastic web in each 0; the 
renewing Runs 29-^0 ha£ a basis weight of 55 
grams per scuare meter. After the twe-sice benced 
comocsite elastic materials -*ere mace, six speci- 
mens were taxen from each run the scecimens 
being ou: tnree inor.es w;ce in the cross cirecdon 
;n the machine :" 



and seven inches long 
For three of t.e soecimens rrcm eacn run. one of 
the pciy (ethylene terechthaiaie) webs (Sice t) was 
seoarated for = distance cf sccrcximaieiy one ncn 
along the maonir.e cirecdon or me soecimen and 
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placed in ana jaw of an Insucn tester wrnle the 
remaining two bonded layers were piacad in the 
o p posit e jaw of me tester which was then set to 
move the jaws apart at a rate of 10 inches {25.4 
cm) per minute. The three highest peaks registered 
for at least four inches (10-2 cm) of specmen 
detamirtatton were noted and an average taken of 
the nine vaiues thus attained for three soecmens. 
giving a force in grams, per three inch width of 
specimens, required to detaminate the poly - 
(ethylene -tereonthaiate) web (Side 1) from the fi- 
brous s taste web. Fcr the three remaining speci- 
mens from each run. the pory (ethylene tereph- 
thaiaxe) weo on Sice 2 of the composite elastic 
materia* (Side 2 being the side opposite to See i 
above) was secarated fcr a distance of acproxi- 
m story one inch aicng the machine direction of the 
s pe c men and placed in one jaw of an Instrcn 
tester while the remaining two bonded layers were 
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placed in the opposite jaw of the tester which was 
than set to move the jaws apart at a rate of 10 
mches (25.4 en) per minute. The three highest 
peaks registered for at least four inches (10-2 cm) 
of each soecmen anamination were noted and an 
average fcxen of the nine vaiues thus obtained for 
the three specimens, giving a force in grants, per 
three inch width of specimen, required to de- 
laminate the pory (ethylene terephthaiate) web - 
(Sice 2) from the fibrous eiastic web. 

The results are set forth in the following Tabie 
V, io whicn, in addition to the table headings de- 
fined above, the following applies: 

Bend Strong* ■ Bond strength expressed as the 
fores, in grams, required to peei away a three-inch 
wide strip of gatheraeie web from the elastic web 
to whicfi rt is bended, measured as described 
above. 
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Similar acciticnai bonding srengn rests were 
ccncuctec sucsorutng *cr the diamond patterned 
emccssing calender roller a calender roller having 
a repeating regular pattern of six circular dcts ar- 
ranged in hexagonal patterns between wnicn trian- 
gular patterns of three circular dcts are inter- 
scersec. Tne raised sets comprise about 17 per- 
cent of me surface area of the emccssing roil. 
Generally, simiiar zzr.citcns w re ctherwise main- 
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tained anc comparable bending strengm results 
were otainec arthcugn the diamond emccssing 
par em cveraU apoeared to provide somewnat Sign- 
er bonding srangots 3ian the texagcnairthangular 
panem ci circular dcs. 

Another series of runs was conducted in which 
a cast 3 taste nin of aoout one mil tniexness was 
mace from a biend comprising E5 percsrrt oy 
wergrrt of a resin sold under the racemarx PCLY- 
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7KCFE 37701 by A. Scnuiman Ccrpcradcn of Ak- 
ron, Ohio 2nd :5 percsm "cy wetgnt cf AMPACZ7 
White Ccncsnrara. ccmcnsing oolyprccyiane and 
titanium dicocde. soic by Arnpacet Ccrucraricn of 
Mt Vemcn. New Ycrx. The nlm was bended 3 a 
bencee csrcec *eo of pciy (etfryiene arepn- 



ttniars) having a basis weight of 22 gnarrts per 
scuare yarc. rctytrcpe resin is believed- a be a 
blocx ccoQiyrr.er of pciy (cs-buanene) and poiy 
(t-burywneinacr/laxe). The conditions whicr. were 
utilized are set fonn in Table VI betow. 
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In each of r.uns and 42, a product was 
cctair.ee wnicn had geed appearance anc was net 
very noisy with rescecc to eracxiing of the nim 
wnen Tie composite material was erjrr.piec in the 25 
hand. The c re oust cf = .un -1 one wee mere stretcr. 
than that of =.un as wculd be excreted frcm the 
greater degree of aicngaben of the 9iastc Sim 
during bending. Ctner aiasbc fiims may cf course 
ce usee; for axamcie. a fiim may be made cf so 
KRA7CN 3X 1657 iherrr.cpiasbc and a cciycierin 
ccmccsiticn idendcai or zirr.ilzr to the oom peso one 
described above for use in meitbtowing "to make 
webs of nonweven micrenbers. Such elastic films 
are aiso useful in me cracbes of the- invention. cs 

Tests with other aiastemenc materiais were 
zzrr.ee cut :n wh:cn a sampie of the aiasbc weo 
was strarcr.ee' by hand and hand fee into the 
bonder arrangement together with one caiheraole 
wees. For sxameie. an elongated aiasbc web of *o 
meirb'.owr, noers of pciyursthane sold under the 
traeemarx 5S7ANE (5. F. Goodrich & Co.) was 
heat-cendec on both sides to the same pcly- 
(ethyiene terecrrthaiate) fiber powder bended oar- 
ceb web usee in =.uns in similar fashicn. a • *s 

(SO gram per scuare meter basis weight) aicngated 
elastic wee of mertbicwr. fibers of an eiastcm eric 
pciy ester scid under the trademark KY7KE1 (5. !. 
CuPcnt DeNemcurs i Co.) was heai-eencsti on 
cert sic 55: :c the same pciy (ethylene '.ere oh- so 
thaiate) ncer powder bended car cec web. The 
ccmcesiie mads ^th the pciyurethane atasts wee 
sr.owec gece" strecan and an anrscbve acoearance 
with cignttcani neexing-cewn of the prccuct due to 
the i act that the sample of the aiasbc web was 
hand fee to the ecneer arrangement oy hcicino the 
samcie in a machine direcben stretched ecr.ditan 
anc al!ewir.c me samcie to feec thrcuen the bond- 



er arrangement. Tne com pc site made with the 
pciyester aiasbc weo shewed fairiy good bending, 
with accarsr.tly better stretcr. in the cross oirecden 
than in the macnine direction. 

Cc.moesite aiasbc matenaJs of the in vent on are 
ubiieaeie generally in any ardce calling fcr an 
aiasdc marehaj suan as. but net Itmitec to. stretc.na- 
cie crcrecdve covers and wraps, outerwear, under- 
garments, menstrjaJ and .incontinence control arc- 
c:es and garments such as disposable diapers, and 
the 'ike. Their :cw cost relative to woven or xr.hced 
fabrics permits economic acaetatcrs to 
"Cisco sacJe " ardcies. by whian is meant ardcies 
intsndec x oe biscesec of. rather than iauncered 
and ra-jsec. after cne or a few uses. 

While the inventicn has been zezzr.'zec :n de- 
tail with rescect to soecific preferred am bedim ents 
the reef, it will ce acpreciatec Chat upon a reading 
and jncerstanding cf the foregoing numerous vari- 
ations win zzzzr to these skiiled in the an which 
vahadens are ceiieved to :ie within the scope and 
soirrt cf the present inventicn and the arc ended 
claims.' 



CXaims 

A memcc" of producing a composite aiasdc 
tatsnai having a: least cne garheracie web sen- 
dee :c at ieast cne aiastic web. said method com- 

(a) tensioning an aiastic web to aiongate he 

(b) con anc the a ion gate c aiastic wee to at 
least one cacraraoie wee under conoid ens wnicn 
sohan at ieast zcnizr.s of the alasdo web to form a 
ccncec cemccsfte wee: and 
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(« relaxing the csmocsta weo immeaawy 
after *. bonding stao whereby *e gafteraoe weo 
is garnered to ten, tne composite eiasoc M 

' 2. The method of eiaim 1 wherein the etasrc 
web comonses a fibrous elasric wab. 

1 The memod or aiaim 2 wherein the nbrous 
elasac web composes a nonwoven weo of 
eiassmenc Sbers. 

4. The method af daim 2 wherein Sie nbrcus 
elastic weo ecmphses a nonwoven weo of 
eiastcmenc misrcSbers. 

5. The memcd af =Jaim 1 wnerein Se aiasac 
web comcrises an aiastcmeric 3m. 

6. The mewed of =aim 1 or aiaim 2 sncuang 
heat-bending the elongated elasac weo to fte 
gsmeracle weo by ovehaying tie aiasac and 
gstheranie weci and applying heal and pressure to 
the sver.aid webs. 

7. The method of afcim 5 inducing carving rut 
the heat-boncing ay healing bending sites snXa 
aiasac web :o a temperature of ton acorn S5*C to 

about t2C'C. 

8. The method of aiaim 3 inducing canymg cut 
the hest-benbing ay heating bonding sites an :ne 
elastic wee to s :9m?erarjre of frcm accui 70'C 3 

about 9C*C» 

9. The method of daim 1 or claim 2 serein 

the eiasec wee has 3 oasis "*<*c™ ^ 5 3 

acout 300 yams cer souare meter. 

10. Tne memoc of daim 1 or claim 2 wnerein 
the aiasac weo has a basis weignt of accut :C a 
accut 200 grams cer square meter. 

11. The metnod cf :caim 1 or claim 2 wherein 
the alastic weo is ccmcrisad of an A-c-A* clock 
ccooivmer wnerein A 3nc A' are the same cr 
different merrr.ccjastc polymer oiccx. anc wnerein 
S is an 9 i astern eric cciymer clocx 

12. The metnod cf claim 11 wr.erein A and A' 
each is a thermociastic sryrenic moiety arc 5 is 
seiectec from the croup consisting cf pciy- 
(ethyiene-cur/iene), pciyisccrene anc pciy- 
butadiene. 

13. The metnoc cf claim \2 wherein 5 :s coiy- 
(eth v lene-ouTv len e ). 

14. Tne methoc of claim 12 wherein eacr cf A 
and A' is selected from me grcuc consisting cf 
ccivrr/rene anc cciystyrene hemciogs. 

15. The memod cf clam 14 wherein = is ccry- 
(etT! v iene-cur/iene i. 

16. The memoC cf claim ? or claim 2 wnerein 
the gzmenacie weo cerr.cr.ses a nenweven. ncn- 
eiasec materiai. 

17 The metr.ee cf ciajrr. '2 wnerein me sum cf 
the mciecuiar weigrn cf A cius the mciecuiar. 
weignt cf A* remenses mem accut 14 x 31 percant 
cf the mciecuiar weigrrt of tne A-=-A* biccx* 
ccccjvrr.er. 
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18. The metnod of daim 13 wherein the sum of 
the molecular wejgst of A plus the m ieeuiar 
weignt of A* oamprba a from about 14 to 29 percent 
cf the moiecuiar wetgnt of the A-S-A* block 
copolymer. 

19. The method of claim 15 therein the elastic 
weo a comonsed of a blend of said btocic 
copcrymer plus a poiycienn. 

20. The metnod of claim 19 wnerein the 
polyoiefin is seiecad from Tie grcuo consisting of 
one or more cf polyethylene, polypropylene, pory- 
butene. ethylene copolymers. propylene 
copolymers and butane copolymers. 

21. The methoc -of claim 1 or claim 2 including 
carrying out me heat-bonding by passing the over- 
laid alastic and gathersbie webs mrough a pressure 
nic formed between a pair of bonding roils, at least 
one cf whicn ccmohses a patterned cajencer roller 
anc at east one cf wnicn :s reared :o a tempera- 
ture aocve rm softening temperature cf the aiasoc 
wee. 

22. The memoo of claim t or claim 2 inducing 
maintaining the eiastrc web in a cretcnec condition 
of at east accut 100 cercsnt eiongaticn dunng the 
bencing. 

22. The method cf claim 2 wnerein the f.trcus 
eiastrc ^eo cemenses 3 .cenwoven weo cf mert- 
biewn siastcmenc fibers anc me catheracie weo 
ccmonses a non-raiaso c weo. 

24. The metr.ee cf ccaim 2 wherein me fibrous 
eiastic weo cemenses a norrweven wee cf meit- 
blcwn aiastcmenc fibers anc :s maimained in a 
srarcnec cencitcn of at least about 25 percsrrt 
eicneatien curing the bending. 

25. The metnod cf claim 24 inducing maintain- 
ing the fibrous 9iastc weo in a stretcr.ed cenciton 
cf from aocut 25 ceres nt to 550 percent eiongaecn 
during me cencing. 

25. Tne memcc cf daim 24 wnerein the fibrous 
elastic w«o -.as a oasis weignt cf mem aocut 5 to 
3C0 grams cer souare meter. 

27. The rnetnoc cf daim 2* wherein me fibrcus 
eiasoc weo -as a basis weignt of Tern acout 10 to 
200 grams per souare meter. 

28. The method of claim 24 wnerein the 
gather so r6 weo cemenses a r.cn woven. ncr>-9iasoe 
weo. 

29. The method of claim 1 or daim 2 inducing 
bending a ncn-eiarcc wee :c aacr. cf the cpecs.te 
•ices cf Tte elastic ^ee. 

30. The method cf claim 1 or claim 2 wnerein 
the ccmccsite -*ec -S relaxed for a cenec of jc to 
about T.:.-?/ seccr.es after bcncir.g. 

2V. An eiasec cemecsrts materiai cemensmg 3t 
least one slasec weo bonded tc at leas: one 
gatheraoie wee whien is axtansible and cenrceeeie 
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with the 9HS3C web uccn siretcntrtg and relaxing of 
the comocsite marshal, the composite material be- 
ing mane ay: 

(a) tensioning me elastic web to eiongsa it 

(b) bending the elongated elastic web to at 
lean cne gamerade weo uncer ccncfiicns which 
soften at leas: porn ens of the elastic web, to form a 
bended composite web: 2nd 

(c) relaxing the composite wee immediately 
after the bonding steo wnereby the gstherabie web 
is gathered to form tne cempesite elasde material. 

32. Tne marenai of ciaj'm 31 wherein the elastic 
web ccmcrises a f?brcus elastic web. 

32. The marenai of ciaim 31 cr claim 32 
wherein the eiasde web is ecncsd :o the gatheraeie 
web a: a plurality cf szzcsa-szxr: iceanens in a 
repeating cartem and the gatheraeie web is gath- 
ered between the ccncec iceae'ens. 

34. The marenai cf e:aim 32 herein the fi- 
bre us eiasdc web comprises a ncrrwoven web of 
eiasremeric fibers. 

35. The material cf ciaim 32 wherein the fi- 
brous elasdc weo comprises a .nenweven web of 
meitfciown siastcmeric fibers. 

26. Tne material cf c:aim 31 cr ciaim 22 
wnerein the eiase'e web has a basis weight c: Tern 
about 5 tc 200 grams per scuare meter. 

37. Tne marshal cf ciaim 31 cr ciaim 32 
wherein the elastic web has a basis weignt cf from 
arcut * 0 to ZOC grams per square merer. 

38. Tne marshal cf ciaim 31 wherein the a i aerie 
web ccmcrises a nenweven weo cf mertbiewn 
eiastemeric fibers seiectsc from he group censisr- 
ing cf (i) nbere cf A-5-A' bicek ceeciymers -therein 
A and A' may be the came cr cifferem and each s 
a tiermcciasbc ociymer bice? 2nd 3 is an 
eiastemeric pciymer block, and biencs cf cr.e cr 
mere pciycienns with (i). 

3S. Tne materiai cf ~:aim 3S wherein A and .V 
e ace is a sr/renic mciery and 3 is pciyfethyfene- 
bur/iene). 

•1C. The matenai cf craim 39 wnerein eacn cf A 
and A* is selected from the group consisting cf 
pciysr/rene anc pciysr/rane hemciegs, and the 
pclycienn is seiectec rem he grcuc consisting cf 
cne cr mere cf cciy ethylene, cciyprcpyiene pciy- 
"cuter, e, ethylene ceeciymers. propylene 
ceeciymers ano butane ceeciymers. 

-1- . The materiai zi ciaim 29 wherein each cf A 
anc A' is seiecr.ee from ceiysr/rene cne eciysr/- 
rene hcmciccs ane he sum of he molecular 
weigh; cf A cius the -r.ciecuiar weignt cf A' :s mem 
aecu: ro 2S percent cf the mcieceiar weight c: 
Che A-c-A' biccx ceeciymer. 

-2. The matenai cf ciaim wherein me bicck 
eeeciyrr.er comprises at \ east aocur :G% cy weight 
cf che matenai. 



43. The material of ciaim -*0 wherein the block 
ooocryrner cemenses at least acout 2)% by w ignt 
off the material. 

44. The material cf ciaim 40 wherein the block 
5 copolymer comprises at least about 30% by weignt 

of the material. 

45. The material of claim 40 wherein the meft- 
biewn fibers are comprised of mom about 10 cer- 
es, nt to 30 cement by weight of the A-3-A' block 

io copolymer and from about 90 percent to 10 per- 
cent by weignt cf the pciycisnn. - 

46. Tne marenai of ciaim 21 wherein the eiasric 
web comprises an A-c-A* block ceeciymer wherein 
A anc A' may be the same cr different and each is 

75 a thermcpiasdc polymer block and 3 is an 
eiastemeric polymer bicok. 

47. Tne materiai cf ciaim 46 wherein each cf A 
and A' is selected from the group consist eg cf 
pciysr/rene 2nd polystyrene hcmciccs, and 2 is 

20 selected from the greue consisting of eoly- 
(ethyiene-cutyiene), pciytsccrene and pcly- 
butaoiene, and me sum of the moiecuiar weight cf 
A plus he molecular weignt cf A' comprises mem 
aecu: t-i :c 31 percent cf the moiecuiar weignt cf 

25 the A-c-A* bicck ceeciymer. 

46. Tne material cf ciaim therein each cf A 
and A* !s selected from the greue consisting cf 
pciysr/rene and pciysr/rene hemoiegs. 3 :s pciy- 
(ethyisne-cur/lene) and he elastic wee is further 

co czrr.zrsac cf a pciycierln selected from the greue 
censisting of cne cr mere cf pciyethyiene, poiy- 
prcpyiene, eciyeutene, ethyiene ceeciymers. pro- 
pylene ccDoiymers and butane ceeciymers. 

49. Tne matenai cf ciaim 48 wherein the eiasiie 
cs web is com prisec cf at 'east about 20% by weight 

cf he A-c-A' biccx ceeciymer. 

50. Tie material of ciaim -^8 wnerein the eiasec 
web is comprised cf at !east aecut 30% by weight 
of the A-c-A" block ceeciymer. 

•*o 51. Tne material cf ciaim 31 cr ciaim 32 

wherein he elastic web is screed to the gameraeie 
web at a plurality cf so acac -apart locations in 2 
repearhg catiem and he gatheraele web ;s gath- 
ered cer^een me bonded .'ocaeens. 

^5 52. Tne materiai of ciaim 51 wherein the 

gatheraeie web is 2 nenweven, ncn-^lastic material. 

52. Tne matenai cf ciaim 52 wherein the 
gatheraeie web : cm prises 3 web cf fibers selected 
mem T.e greue censisting cf polyester fibers, 

so pciyciefir. ncers, pciyamiea tears, ceiluicsie :"bers 
and mixtures c: r/vc cr mere hereof. 

54. Tne materiai cf claim 52 wherein the 
gaihsrabie web cem prises 2 nenwoven web zi pciy 
(erhvle.ne tsreehetaiats) fibers. 

55 55. An elasee cc.mecsite material as shewn 

anc cs sensed nere:n. 
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